Thiolated hydroxyethyl cellulose: design and in vitro evaluation of mucoadhesive and permeation enhancing nanoparticles.
Within this study, HEC-cysteamine nanoparticles with free thiol groups in the range of 117-1548 μmol/g were designed and characterized. Nanoparticles were generated via ionic gelation of the cationic polymer with tripolyphosphate (TPP) followed by covalent crosslinking via disulfide bond formation using H2O2 as oxidant. The mean diameter of the particles was in the range of 270-360 nm, and zeta potential was determined to be +4 to +10 mV. Nanoparticles were evaluated in terms of mucoadhesive, permeation enhancing, and biocompatible properties as well as biodegradability. The particles remained attached to porcine intestinal mucosa up to 70% after 3h of incubation. The more nanoparticles were oxidized; however, the less were their mucoadhesive properties. Nanoparticles applied in a concentration of 0.5% (m/v) with the highest content of free thiol groups improved the transport of fluorescein isothiocyanate dextran 4 (FD4) across Caco-2 cell monolayer 3.94-fold in comparison with control (buffer). In addition, the transport of FD4 was even 1.84-fold enhanced in the presence of 0.5% (m/v) nanoparticles with the lowest free thiol group content. The higher the disulfide bond content within nanoparticles was, to a lower degree nanoparticles were hydrolyzed by cellulase. None of these nanoparticles showed pronounced cytotoxicity. Accordingly, HEC-cysteamine could be a promising excipient for nanoparticulate delivery systems for poorly absorbed drugs.